Beta gamma-subunit of bovine transducin composed of two components with distinctive gamma-subunits.
During the process of transduction of a photon signal in vertebrate rod outer segments, transducin, a guanine nucleotide binding protein, mediates between a photobleaching intermediate of rhodopsin and a cGMP-phosphodiesterase. We report here that the beta gamma-subunit of bovine transducin (T beta gamma) characterized so far consists of two components (T beta gamma-1 and T beta gamma-2), which can be separated by anion exchange chromatography under nondenaturing conditions. Both components consisted of two polypeptides of Mr 36,000 (T beta) and about 8,000 (T gamma) in sodium dodecyl sulfate polyacrylamide (13%) gel electrophoresis. On a further analysis by 8 M urea/sodium dodecyl sulfate-polyacrylamide gel electrophoresis, T gamma subunits of T beta gamma-1 and T beta gamma-2 showed Mr values of 8,000 (T gamma-1) and 6,000 (T gamma-2), respectively. Amino acid compositions of both T gamma-1 and T gamma-2 roughly corresponded with that of T gamma previously reported and were quite different from that of gamma-subunit of cGMP-phosphodiesterase. Western blot analysis of freshly isolated rod outer segments by an antiserum raised against a mixture of T beta gamma-1 and T beta gamma-2 revealed the presence of both components in the membranes of a starting material. This observation excludes the possibility that one of the components might be produced artificially in the course of the purification. In the presence of a photobleaching intermediate of either unphosphorylated or phosphorylated rhodopsin, the binding of guanosine 5'-(beta, gamma-imido)triphosphate (GppNHp) to the alpha-subunit of transducin (T alpha) was remarkably enhanced with increasing concentrations of purified T beta gamma-2. On the contrary, T beta gamma-1 retained little ability, if any, to enhance the GppNHp binding to T alpha; the ability of T beta gamma-1 was at least 30 times lower than that of T beta gamma-2. Such a low activity of T beta gamma-1 was attributed to inability for coupling of T alpha with a photobleaching intermediate of rhodopsin. These results indicate that T gamma-2 is essential for the GTP binding of transducin. The role of T gamma-1 in vertebrate photoreceptor cells was discussed.